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Claim Amendments 



Please amend claims 1-18, 21-46, cancel claims 19-2Q7ind add new claims 47-48 as 



follows: 




1 . (currently amended) A working end of a surgical an electrosurgical probe for 
enerifcy to tissue, comprising: 

a member defining an engagement plan e tissue-engaging surface for 



engagm 



resistive 



tissue and delivering en^gy to tissue; 

a modifll portion compri s ing a material that is variably variable electrical 
body , said medial portion e xt e nding inwardly from at an interior of said 



engag e ment plan e tissue-engaging surface: and 



an interior conductive portion at an interior of th e m e mber coupled to 
said m e dial conductiv e portion wherein the body provides low resistance electrical 
current paths from an interior conductor portion of the body to said tissue-engaging 



surface when the bodv is at a first temperature, and wherein the body displays increased 
resistanc^ electrical current paths from said interior to said tissue-engaging surface when 
the body is at a selected higher temperature . 



(currently amended) The working end of Claim 1 further comprising an 
electrical source operatively coupled to said intaior conductiv e conductor portion of the body . 



3. ^currently amended) The working end of Claim 1 wherein said engagem e nt 
surfac e is an e xt e rior of s aid m e dial portion tissue-engaging surface is at least partly a thin-film 
electrically conductive material . 



4. (currently amended) The working end of Claim 1 wherein the m e dial portion 
has-an bodv comprises\an electrically non-conductive material doped with an electrically 
3mc 



conductive doping composition distributed therein to provide a positive temperature coefficient 
body wherein the electiical resistance of the body increases that increas es with an increase in 
temperature th e r e of of the body. 



4 



Patent Docket No.: CTX-005 



5. (currently amended) The working end of Claim 1 wherein the modial portion 
has-aH body Vomprises an electrically non-conductive material doped with an electrically 
conductive doping composition distributed therein to provide a negative temperature coefficient 
body wherein the electrical resistance of the body decreases that d e creas e s with an increase in 
temperature th e r e of of the body . 



16. (currently amended) The working end of Claim 4 & wherein medial portion 
d e fines a switching rang e at which its e lectrical resistanc e substantially increases or d e crea s es in a 
se l e ct e d t e mperatur e rang e electrically conductive doping composition comprises carbon 
particles . 



7. \(currently amended) The working end of Claim 6 I wherein said switching 
range falls selected nigher temperature ranges between about 40** C. and 200** C. 



8. (currently amended) The working end of Claim 1 wherein the medial portion 
body is a ceramic matq*ial with an electrically conductive doping composition distributed therein . 



9. (currently amended) The working end of Claim 1 wherein the conductiv e 



portion body is a fle^nWe resilient material with an electrically conductive doping composition 
distributed therein. 



10. (current^ amended) The working end of Claim 1 wherein the m e dial 



portion body is of a compressible material with an electrically conductive doping composition 
distributed therein. 



11. (currently amended) The working end of Claim 10 wherein the m e dial 
portion body comprises a silicone polymer doped with a conductive composition. 



12. (currently amended) The working end of Claim 10 wherein the m e dial 
portion body varies in electrical resistance in response to pressure applied thereto. 
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plftfte body ca 



13. (currently amended) The working end of Claim 1 wherein the engag e m e nt 
ies a thin-film metallic coating. 



14. (currently amended) The working end of Claim 4- 13 wherein said 
me thin-film metallic coating extends 360** about the tissue-engaging surface of 



engag e m e nt p 
the m e mb e r a needle-like working end . 



15. (currently amended) The working end of Claim 4- 14 wherein said 
e ngag e m e nt plan e thin-film metallic coating extends about only a portion of the m e mber working 
end. 



16. (currently amended) A method for controlled application of energy to a 
targeted tissue, colnprising the steps of: 

providing a probe with a working end of a variable electrical resistive 
body having a tissue-engaging surface engag e m e nt portion, a variably resistiv e portion , 
and at least i^ne interior conductor conductive portion coupled to a voltage source^ 
wherein the body provides low resistance electrical current paths from said at least one 
interior condlictor to said tissue-engaging surface when the body is at a first temperature, 
and wherein the body displays increased resistance electrical current paths from said at 
least one interior conductor to said tissue-engaging surface when the body is at a selected 
higher tempCTature; 



V 



positioning said tissue-engaging surface engagem e nt portion in contact 
with the targetedvtissue; and 

delivering Rf energy to said at least one interior conductor conductiv e 
portion thereby causing ohmic heating in said tissue whCTein energy application to said 
tissue through said tissue-engaging surface is modulated by changes in resistance of said 
variably r e sistiv e portion variable electrical resistive body in response to temperature 
changes therein. 



17. (currently amended) The method of Claim 16 wherein the variably r es i s tive 
portion variable electrical resistive body defines a switching range in which its r e sistivity 
electrical resistance increases to terminate current flow through local portions thereof i s alt e r e d 



\ 

\ 
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sub s tantially at a\pre-selected temperature, and the delivering step comprises the step of r e ducing 
or eliminating terminating Rf heating of tissue in any time interval that said variably r e sistiv e 
portion variable etectrical resistive body is at or above said switching range. 



18. (currently amended) The method of Claim 16 further comprising the step of 
applying energy to tne targeted tissue by means of conduction of heat through the e ngag e m e nt 
tissue-engaging surface portion firom said variably resi s tiv e and conductive portions variable 
electrical resistive body . 

19. (canceled) 

20. (canceled) 



21. (currently amended) A surgical probe for delivering energy to tissue, 



compnsmg: 



an elongated probe having a working end body that defines an 
engag e m e nt plan^ e with a tissue-engaging surface for contacting tissue; 

tie body a lay e r portion inward of said e ngag e m e nt plan e comprising an 
electrically non-conductive material having a thermally s e nsitiv e doped with an 
electrically conductive doping composition distributed therein to provide variable 
resistance to electril;al current flow thCTCthrough, wherein the body provides a 
multiplicity of low resistance electrical current paths therethrough at a first temperature, 
and wherein the body^ provides increased resistance electrical current paths therethrough 
when the body is at a pre-selected higher temperature: and 




I an interior electrode having a first polarity carried in the 

interior of said body, sa^d working e nd interior electrode operatively connected to a 
voltage source. 



22. (canceled) 

22. (currently amen\led) The working end of Claim 21 wherein said e ngag e ment 
plan e tissue-engaging surface carries an a surface electrode having a second opposing polarity . 
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23. (currently amended) The working end of Claim 21 wherein the body carries 
first and secondjpolarity electrodes in th e working e nd ar e spaced apart by an intermediate 
portion having ci th e rmally se nsitiv e resistanc e body of an electrically non-conductive material 
doped with an electrically conductive doping composition distributed therein to provide variable 
resistance to elecirical current flow therethrough. 



24. (currently amended) The working end of surgical probe of Claim 2 1 
wherein said material having a thermally s e nsitiv e resi s tanc e body of an electrically non- 
conductive material doped with an electrically conductive doping composition distributed therein 
is selected from the class of materials consisting of positive temperature coefficient materials and 
negative temp^ature coefficient materials. 



25. (c^urrently amended) The working end of Claim 21 wherein said material 
having a th e rmally s e nsitiv e r e sistanc e body is a conductively doped foam. 



26. (currently amended) The working end of Claim 22 wherein said mat e rial 
having a thermally se nsitiv e resistanc e body is a conductively doped silicone. 



27. (original) The working end of Claim 26 wherein said conductively doped 
silicone has an open cell str|UCture. 



28. (currently amended) The working end of Claim 21 wherein said mat e rial 
having a thermally sensitive Assistance body is a conductively doped zirconium oxide. 



29. (currently aj^nended) The working end of Claim 21 wherein layer portion said 
body defines a gradient of th e rnylly s e nsitiv e electrical resistance across a s e l e ct e d dim e nsion 
th^eef the tissue-engaging surface . 



30. (currently amended) The surgical probe of Claim 21 wherein the working 
end body has a linear configuration.^ 
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i31. (currently amended) The surgical probe of Claim 21 wherein the working 
end body defineaat least one radius of curvature. 



32. Vcurrently amended) The surgical probe of Claim 21 wherein the working 
end body has a helical configuration. 



33. (original) The surgical probe of Claim 21 further comprising an independent 
cutting electrode at a distaJ tip of the working end. 



34. (currently amended) The working end of Claim 27 further comprising a 
fluid source coupled to said open cell compres s ibl e material for delivering fluid thereto. 



35. (currently amended) A surgical probe for delivering energy to tissue, 

comprising: 

an elongated probe having a working end body that defines an 
e ngag e m e nt plan e with a tissue-engaging surface for contacting tissue; 

an outer portion of the body portion extending inward of said 
engagement plan e that compri se s comprising a material having a resistance to electrical 
flow therethrough that varies s^stantially with pressure applied thereto; and 

a conductiv e poi^ion an electrical conductor carried at an interior of the 
probe that is operatively connected to a voltage source. 



36. (currently amended) The working end of Claim 35 further comprising a- 
medial an intermediate body portion intermediate the outer portion and the electrical conductor, 
the intermediate body portion of a material having a resistance to electrical flow therethrough that 
varies substantially with temperature , said m e body portion e xt e nding inward of said outer 
body portion . 
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37. (currently amended) The working end of Claim 35 wherein said outer 
portion of fhe body portion has a resistance to electrical flow therethrough that decreases with 
pressure appjied thereto. 

38. (currently amended) The working end of Claim 35 wherein said outer 
portion of the body portion has a resistance to electrical flow therethrough that increases with 
pressure applied ihereto. 

391 (currently amended) The working end of Claim 35 wherein said outer 
portion of the bodyV^rtien is an open cell sponge-type material. 

40. (currently amended) The working end of Claim 39 further comprising a 
fluid source coupled toWid m open cell sponge-type material for providing fluid flow thereto. 

41. (currently amended) The working end of Claim 35 wherein said outer 
portion of the body portion is a closed cell sponge-type material. 

42. (currently amended) The working end of Claim 35 further comprising an- 
e xt e rior a thin film c onductive layer carrie s carried about an exterior portion of said working end. 



43. (currently amended) A surgical probe for delivering energy to tissue, 

comprising: 

a probe body having a working end that d e fin e s an e ngag e m e nt plan e 
with a tissue-engaging suriice for contacting tissue; 

a first body portion inward of said engag e m e nt plan e tissue-engaging 
surface comprising a positive, temperature coefficient material having a an electrical 
resistance that increases substantially varies with at a pre-selected temperature; 

a second body\portion comprising a matmal that has a s e l e ct e d 
substantial that is a resistive heating element ; and 



at least one conductiv e body portion electrical conductor at the interior of 
the body operatively connected to a voltage source. 
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44. (currently amended) The working end of Claim 43 wherein said second 
body portionUnd said at least one oonductive body portion electrical conductor are operatively 
connected in spries to a voltage source 



43i (currently amended) A surgical probe for delivering energy to tissue, 

compnsmg: 

an elongated probe having a working end that d e fines an engagement 
plan e with a ti^u&-engaging surface for contacting tissue; 

body portion inward of said ongagomont plan e tissue-engaging surface 
comprising a maWial that is variably r e si s tive to electrical curr e nt flow th e r e through 
comprises a variable electrical resistive body ; 

means for varying the resistance of said body portion; and 

at least one electrode carried in said at the interior of the working end 
operatively connectecKto a voltage source. 



46. (currently amtnded) The working end of Claim 45 wherein said means for 
varying the resistance of said variaole electrical resistive body portion is selected irom the class 
consisting of direct current energy apj^lication means and photonic energy application means. 



1/ 



47. (new) A method fo\ controlled application of energv to a targeted tissue, 
comprising the steps of: 

providing a probe with a working end comprising a resilient surface layer 
of a variable electrical resistive material and an interior conductor coupled to a voltage 



source, wherein the resilient surface faver provides low electrical conductivity 
therethrough from the interior conductor to a tissue-engaging extoior of the r^ilicnt 
surface layer, and wherein resilient surface layer provides high electrical conductivity 
therethrough from the interior conducto^ to said tissue-engaging exterior when the 
resilient layer is compressed: 

placing said tissue-engaging surface in contact with the targeted tissue; 
and \^ 

delivering Rf energy to the interior conductor thereby causing ohmic 
heating in the targeted tissue wherein energv application through the resilient surface 
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layer is modulated bv changes in resistance of said resilient layer in response to pressure 
of the flesilient layer against the targeted tissue . 



\ ■ ... 

is. (new) An electrosurgical probe for delivering energy to tissue comprising a 
probe with a handle end and a working end the working end carrying an intmor electrical 
conductor covered\with a surface layer of a pressure variable resistor ink . 
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Clean version 

1. A working end of an electrosurgical probe for delivering energy to tissue, 

comprising: 

a tissue-engaging surface for engaging tissue and delivering energy to 

tissue; 

a variable electrical resistive body at an interior of said tissue-engaging 

surface; and 

wherein the body provides low resistance electrical current paths from an 
interior conductor portion of the body to said tissue-engaging surface when the body is at 
a first temperature, and wherein the body displays increased resistance electrical current 
paths from said interior to said tissue-engaging surface when the body is at a selected 
higher temperature. 

2. The working end of Claim 1 further comprising an electrical source 
operatively coupled to said interior conductor portion of the body. 

3. The working end of Claim 1 wherein said tissue-engaging surface is at least 
partly a thin-film electrically conductive material 

4. The working end of Claim 1 wherein the body comprises an electrically non- 
conductive material doped with an electrically conductive doping composition distributed th^ein 
to provide a positive temperature coefficient body wherein the electrical resistance of the body 
increases with an increase in temperature of the body. 

5. The working end of Claim 1 wherein the body comprises an electrically non- 
conductive material doped with an electrically conductive doping composition distributed therein 
to provide a negative temperature coefficient body wherein the electrical resistance of the body 
decreases with an increase in temperature of the body. 

6. The working end of Claim 4 wherein electrically conductive doping 
composition comprises carbon particles. 
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7. The working end of Claim 1 wherein said selected higher temperature ranges 
between about 40°C. and lOO^'C, 

8. The working end of Claim 1 wherein the body is a ceramic material with an 
electrically conductive doping composition distributed therein. 

9. The working end of Claim 1 wherein the body is a resilient material with an 
electrically conductive doping composition distributed therein. 

10. The working end of Claim 1 wherein the body is of a compressible material 
with an electrically conductive doping composition distributed therein. 

1 1 . The working end of Claim 10 wherein the body comprises a silicone 
polymer doped with a conductive composition. 

12. The working end of Claim 10 wherein the body varies in electrical 
resistance in response to pressure applied thereto. 

13. The working end of Claim 1 wherein the body carries a thin-film metallic 

coating. 

14. The working end of Claim 13 wherein said thin-film metallic coating 
extends 360** about the tissue-engaging surface of a needle-like working end. 

15. The working end of Claim 14 wherein said thin-film metallic coating 
extends about only a portion of the working end. 
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16. A method for controlled application of energy to a targeted tissue, 
comprising the steps of: 

providing a probe with a working end of a variable electrical resistive 
body having a tissue-engaging surface, and at least one interior conductor coupled to a 
voltage source, wherein the body provides low resistance electrical current paths from 
said at least one interior conductor to said tissue-engaging surface when .the body is at a 
first temperature, and wherein the body displays increased resistance electrical current 
paths from said at least one interior conductor to said tissue-engaging surface when the 
body is at a selected higher temperature; 

positioning said tissue-engaging surface in contact with the targeted 

tissue; and 

delivering Rf energy to said at least one interior conductor thereby 
causing ohmic heating in said tissue wherein energy application to said tissue through 
said tissue-engaging surface is modulated by changes in resistance of said variable 
electrical resistive body in response to temperature changes therein. 



17. The method of Claim 16 wherein the variable electrical resistive body 
defines a switching range in which its electrical resistance increases to terminate current flow 
through local portions thereof at a pre-selected temperature, and the delivering step comprises the 
step terminating Rf heating of tissue in any time interval that said variable electrical resistive 
body is at or above said switching range. 



18. The method of Claim 16 further comprising the step of applying energy to 
the targeted tissue by means of conduction of heat through the tissue-engaging surface from said 
variable electrical resistive body. 



21. A surgical probe for delivering energy to tissue, comprising: 

an elongated probe having a working end body with a tissue-engaging 
surface for contacting tissue; 

the body comprising an electrically non-conductive material doped with 
an electrically conductive doping composition distributed therein to provide variable 
resistance to electrical current flow therethrough, wherein the body provides a 
multiplicity of low resistance electrical current paths therethrough at a first temperature, 
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and wherein the body provides increased resistance electrical current paths therethrough 
when the body is at a pre-selected higher temperature; and 

an interior electrode having a first polarity carried in the interior of said 
body, said interior electrode operatively connected to a voltage source. 

22. The working end of Claim 21 wherein said tissue-engaging surface carries a 
surface electrode having a second opposing polarity. 

23. The working end of Claim 21 wherein first and second polarity electrodes 
spaced apart by an intermediate body of an electrically non-conductive material doped with an 
electrically conductive doping composition distributed therein to provide variable resistance to 
electrical current flow therethrough. 

24. The working end of surgical probe of Claim 21 wherein said body of an 
electrically non-conductive material doped with an electrically conductive doping composition 
distributed therein is selected from the class of materials consisting of positive temperature 
coeflTicient materials and negative temperature coefficient materials. 

25. The working end of Claim 21 wherein said body is a conductively doped 

foam. 

26. The working end of Claim 22 wherein said body is a conductively doped 

silicone. 

27. The working end of Claim 26 wherein said conductively doped silicone has 
an open cell structure. 

28. The working end of Claim 21 wherein said body is a conductively doped 
zirconium oxide. 
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29. The working end of Claim 21 wherein said body defines a gradient of 
electrical resistance across the tissue-engaging surface . 

30. The surgical probe of Claim 21 wherein the working end body has a linear 

configuration. 

31. The surgical probe of Claim 21 wherein the working end body defines at 
least one radius of curvature. 

32. The surgical probe of Claim 21 wherein the working end body has a helical 

configuration. 

33. The surgical probe of Claim 21 further comprising an independent cutting 
electrode at a distal tip of the working end. 

34. The working end of Claim 27 fiirther comprising a fluid source coupled to 
said open cell material for delivering fluid thereto. 

35. A surgical probe for delivering energy to tissue, comprising: 

an elongated probe having a working end body with a tissue-engaging 
surface for contacting tissue; 

an outer portion of the body comprising a material having a resistance to 
electrical flow therethrough that varies substantially with pressure applied thereto; and 

an electrical conductor carried at an interior of the probe that is 
operatively connected to a voltage source. 

36. The working end of Claim 35 further comprising an intermediate body 
portion intermediate the outer portion and the electrical conductor, the intermediate body portion 
of a material having a resistance to electrical flow therethrough that varies substantially with 
temperature. 
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37. The working end of Claim 35 wherein said outer portion of the body has a 
resistance to electrical flow therethrough that decreases with pressure applied thereto. 

38. The working end of Claim 35 wherein said outer portion of the body has a 
resistance to electrical flow therethrough that increases with pressure applied thereto. 

39. The working end of Claim 35 wherein said outer portion of the body is an 
open cell sponge-type material. 

40. The working end of Claim 39 further comprising a fluid source coupled to 
said open cell sponge-type matOTal for providing fluid flow thereto. 

41. The working end of Claim 35 wherein said outer portion of the body is a 
closed cell sponge-type material. 

42. The working end of Claim 35 further comprising a thin film conductive 
layer cairried about an exterior portion of said working end. 

43. A surgical probe for delivering energy to tissue, comprising: 

a probe body having a working end with a tissue-engaging surface for 
contacting tissue; 

a first body portion inward of said tissue-engaging surface comprising a 
positive temperature coefficient material having a an electrical resistance that increases 
substantially at a pre-selected temperature; 

a second body portion comprising a material that that is a resistive 
heating element; and 

at least one electrical conductor at the interior of the body operatively 
connected to a voltage source. 

44. The working end of Claim 43 wherein said second body portion and said at 
least one electrical conductor are operatively connected in series to a voltage source 
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45. A surgical probe for delivering energy to tissue, comprising: 

an elongated probe having a working end with a tissue-engaging surface 

for contacting tissue; 

a body portion inward of said tissue-engaging surface comprising a 

material that comprises a variable electrical resistive body; 

means for varying the resistance of said body portion; and 

at least one electrode carried at the interior of the working end 
operatively connected to a voltage source. 



46. The working end of Claim 45 wherein said means for varying the resistance 
of said variable electrical resistive body is selected from the class consisting of direct current 
energy application means and photonic energy application means. 



47. A method for controlled application of energy to a targeted tissue, 
comprising the steps of: 

providing a probe with a working end comprising a resilient surface layer 
of a variable electrical resistive matmal and an interior conductor coupled to a voltage 
source, wherein the resilient surface layer provides low electrical conductivity 
therethrough from the interior conductor to a tissue-engaging exterior of the resilient 
surface layer, and wherein resilient surface layer provides high electrical conductivity 
therethrough from the interior conductor to said tissue-engaging exterior when the 
resilient layer is compressed; 

placing said tissue-engaging surface in contact with the targeted tissue; 

and 

delivering Rf energy to the interior conductor thereby causing ohmic 
heating in the targeted tissue wherein energy application through the resilient surface 
layer is modulated by changes in resistance of said resilient layer in response to pressure 
of the resilient layer against the targeted tissue. 



48. An electrosurgical probe for delivering energy to tissue comprising a probe 
with a handle end and a working end, the working end carrying an interior electrical conductor 
covered with a surface layer of a pressure variable resistor ink. 
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